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The differences of Sp. Gr. are given in preference to the
actual differences in volume, because the differences in
volume run into the infinitesimals, and the mode adopted
answers as well for purposes of comparison.

On comparing the ingot and bar we see a decided
increase in the Sp, (.Jr. of the bar in every case except one,
that of No. 4. We have not discovered the reason of this
anomaly. The increase in the other cases is due to hot
working; this will be shown by Table IV.

It will be observed that the Sp. Gr. of the bars, except
in No. 3, is nearly uniform.

This seemed very strange at first, but it is capable of a
very simple explanation. The hardness of steel and its
resistance to change of form increase very rapidly with an
increase of carbon, and as these bars were all reduced from
3-inch square ingots to 5}rinch round bars, it is obvious that
it required much more work to reduce No. 12 than No. 4
or No. 6; therefore, as hot woiking increases Sp. (Jr., the
greater amount of work produced the greater increase in the
Sp. (Jr. of* No, 12.

If the Sp, Gr, of the right-hand column pieces No. t be
compared to the Sp. (Jr. of the ingots, it will be seen that
the relation between the numbers is entirely restored by the
high heat to which the No, i pieces were subjected.

If the Sp. Gr. of pieces Nos. 5, 4, 3 be examined care-
fully, sufficient irregularities in the difference columns will
be observed to show that the heating was not accomplished
in regular gradations in each case, and if it were desired
to lay down an exact law of variation clue to differences of
temperature, it would be necessary to" take the mean of a
great many experiments.